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Grid SoftwareObjectSpecification

1 Abstract

Thisdocumentprovidesaformalspecificationfor softwareobjectsin theGridenvironment.Thesoftwaredeployed
on a computeresourceis at leastasimportantastheavailablememoryor processingpower. Consequently, resource
allocatorsfor theGrid needto takethis informationinto account.As anexample,consideranapplicationthatrequires
theLAPACK libraries.Supposetwo machinesareavailablefor thejob, onewith LAPACK installed,andonewithout.
Giventheapplicationrequirements,the resourceallocatorshouldchoosethemachinewith LAPACK installed.This
documentdefinesbaselineobjectclassesto supportthatoperation.
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2 Intr oduction

In an importantsense,the Grid is only asusefulasthe softwaredeployeduponits nodes.Application software
oftenrequiresspecificlibrariesto function.Resourceselectionprocessesshouldtake theserequirementsinto account
whenselectingcomputenodeson theGrid.

A simpleapproachto maintainingsoftwaredeploymentinformationfor the Grid is to requireall Grid nodesto
maintaina standardsuiteof software. This approachrequiresGrid applicationdevelopersto write applicationsthat
makeuseof only theapprovedsoftware.Furthermore,softwareupgradesneedto beappliedgloballyandacrossmul-
tiple administrativedomains.This approachworksreasonablywell for smallGrid computingprojects(e.g.GrADS),
but is neitherscalablenordesirablein thelarge.

A betterapproachis to storesoftwaredeploymentinformationfor eachGrid nodein theGrid InformationServices.
Oncethis informationis available,resourceselectionprocessesthatmakeuseof it canbedesigned.

Thisdocumentprovidesa formal specificationfor softwareobjectsin theGrid InformationServicesenvironment.
Objectspecificationsareprovidedin theGOS[?] format.

Theobjectspecificationsoutlinedin thisdocumentarederivedfromtheBasicInteroperabilityDataModel(BIDM),
IEEE Standard1420.1[?]. Building uponthe BIDM allows the Grid InformationServicesto leveragethe standard
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andany tools that supportit. Section3 describestheBIDM. Section4 presentsspecificationsfor GridSoftware and
attendantclassesin GOSformat.

3 BIDM

TheIEEE developedtheBIDM in conjunctionwith theReuseLibrary InteroperabilityGroup(RIG) asa standard
for encodingsoftwaremetadatain an interoperablemanner. The IEEE hasextendedthe coreBIDM to cover asset
certificationandintellectualpropertyrights;thesemayalsobeof useto theGrid community. Additionally, theNHSE
hasextendedthecoreBIDM to coversoftwaredeploymentinformation.

BIDM metadatais eitheran attribute,or a relationship.Attributesdescribeobjects,while relationshipsconnect
objectsto oneanother. TheBIDM definesfiveobjectclasses:Asset,Element,Library, Organization,andRIG Object.
Of these,AssetandElementareof mostinterest.

An Assetis definedasany reusableentity. Mostoften,thisentity is software,althoughit mightbedocumentation,
music,or books.For instance,themetadataaboutLAPACK formsanAsset.AssetsmayalsocontainotherAssetsto
indicatestructuralhierarchies.For instance,a RedHatAssetmight containAssetsdescribingthe Linux kernel,gcc,
andtheothercomponentsof a Linux system.

An Elementis a discretepieceof anAsset.An Elementmight besourcecode,a makefile,manpages,or a library
file. EachAssetmaycontainzeroor moreElements.

Additionally, theNHSEhasdefinedMachineandDeploymentclasses.TheMachineclasswill likely besubsumed
by [?]. The Deploymentclassprimarily actsasa mappingbetweenAssetsandMachines.TheDeployment,Asset,
andElementclassesshouldbeextendedto bettersupporttheGrid environment.Theseclassesarediscussedin detail
in section4.

A primary advantageof extendingthe BIDM to suit the needsof the Grid communityis the leveragingof pre-
existingtoolsanddata.TheNHSEhasdevelopedRepositoryIn aBox (RIB) [?], atoolkit for maintaininginteroperable
onlinesoftwarecatalogs.Combinedwith theNHSEextensionsto theBIDM, RIB providesorganizationswith asimple
way to cataloganddisplaysoftwaredeploymentinformation.A largeamountof dataof valueto theGrid is available
in RIB repositories.ExtendingtheBIDM providesasimpleway to incorporatethis datainto theGrid.

4 Grid SoftwareObjects

The object classesdefinedby the BIDM are not adequatefor usein the Grid as they stand. Therefore,they
have beenextendedto increasetheir utility. Additionally, they have beenrenamedto conformto extantGrid naming
standards.Bindingsfor GOSareprovided.

4.1 GridSoftwar e

TheGridSoftware classis looselyequivalentto theBIDM Assetclass.It representsa softwarepackageor library.
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4.1.1 GridSoftwar eGOSBinding

GridSoftwareOBJECTCLASS
OID 1.3.6.1.4.1.6757.?
DESCRIPTION ”A softwarepackageor library”
STRUCTURAL
KEY software ::single,cis
+ version ::single,cis
MUST CONTAIN

�

description ::single,cis;
domain ::single,cis;
keywords ::multiple,cis;
documentation ::multiple,cis;�

MAY CONTAIN
�

targetEnvironment ::multiple,cis;
bugs ::multiple,cis;
notes ::multiple,cis;
contact ::single,cis;
language ::multiple,cis;
URL ::multiple,cis;�

software: Thenameof thesoftware.

version: Theversionnumberof thesoftware.

description: A brief descriptionof thesoftware.

domain: Theapplicationareaof thesoftware,e.g.paralleltools.

keywords: A list of keywordsdescribingthesoftwarefor index purposes.

documentation: A URL pointingto documentation(FAQs,userguides,etc.) for thesoftware.

targetEnvir onment: Thecomputersystem,OS,and/orcompilerrequiredby thesoftware.

bugs: A descriptionof any know bugsin thesoftware.

notes: Miscellaneousnotesconcerningthesoftware.

contact: A pointof contactfor thesoftware.This shouldpoint to aGridPerson or GridOrganization.

language: Thelanguagethesoftwareis expressedin, e.g.Ada,German,IDEF.

URL: A Uniform ResourceLocatorfor moreinformationaboutthesoftware(e.g.,company homepage,projectweb-
site).

4.2 GridSoftwar eDeployment

TheGridSoftwareDeployment classis anexpandedversionof theNHSEDeploymentextensionto theBIDM. It
representsanactualdeploymentof a softwarepackageon a computeresource.

3



Millar
GWD-GIS-008

GIS-WG
Grid SoftwareObjectSpecification

Page:4
Feb. 2001

4.2.1 GridSoftwar eDeploymentGOSBinding

GridSoftwareDeployment OBJECT
CLASS
OID 1.3.6.1.4.1.6757.?.?.?
DESCRIPTION ”A deployment of software on a

computer”
STRUCTURAL
KEY software ::single,cis
+ hostname ::single,cis
MUST CONTAIN

�
�

MAY CONTAIN
�

dateOfDeployment ::single,date;
deployedBy ::single,cis;
administeredBy ::single,cis;
binPath ::single,cis;
includePath ::single,cis;
libPath ::single,cis;
manPath ::single,cis;
configuration ::single,cis;
usageNotes ::single,cis;
accessPort ::single,cis;
controlPort ::single,cis;
URL ::multiple,cis;�

software: Thesoftwarethatis deployed.Thisshouldpoint to a GridSoftware.

hostname: Thehostthesoftwareis deployedon. This shouldpoint to aGridComputeResource.

dateOfDeployment: Thedatethesoftwarewasdeployed.

deployedBy: Theperson(s)responsiblefor deploying thesoftware.This shouldpoint to a GridPerson or GridOrga-
nization.

administeredBy: Theperson(s)responsiblefor maintainingthis softwaredeployment. This shouldpoint to a Grid-
Person or GridOrganization.

binPath: Thepathto thesoftware’sbin directory.

includePath: Thepathto thesoftware’s includedirectory.

libPath: Thepathto thesoftware’s lib directory.

manPath: Thepathto thesoftware’smanpages.

configuration: A brief descriptionof configurationparametersusedduringthebuild process.

usageNotes:Notesdescribingtheusageof thisparticularsoftwaredeployment.

accessPort: Theport to contactto accessthesoftware,e.g.80 for Apache.

controlPort: Theport to contactto controlthesoftware,e.g.23 for FTP.

URL: A Uniform ResourceLocatorfor moreinformationaboutthis softwaredeployment.
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5 Examples

This sectionprovidesseveralconcreteexamplesof theGridSoftwareandGridSoftwareDeploymentobjects.Ex-
amplesareprovidedin LDIF format,althoughtheobjectdefinitionsaregeneralenoughto permitotherrepresentations.
In fact,theRIB toolkit implementstheseobjectsin anSQL database.

dn: software=LAPACK, version=3.0, o=Grid
objectclass: GridSoftware
software: LAPACK
version: 3.0
description: Linear Algebra PACKage - provides FORTRAN routines for common linear algebra operations
domain: Mathematical Software
keywords: linear algebra, mathematical software
documentation: http://www.netlib.org/lapack/
contact: lapack@cs.utk.edu
language: FORTRAN

dn: software=ATLAS, version=3.2, o=Grid
objectclass: GridSoftware
software: ATLAS
version: 3.2
description: Automatically Tuned Linear Algebra Subkernels - provides optimized BLAS routines
domain: Mathematical Software
keywords: BLAS, linear algebra, mathematical software
documentation: http://www.netlib.org/atlas/
contact: atlas@cs.utk.edu
language: C

dn: software=LAPACK, hostname=dinah.cs.utk.edu, o=Grid
objectclass: GridSoftwareDeployment
software: LAPACK
hostname: dinah.cs.utk.edu
deployedBy: Jeremy Millar
includePath: /usr/local/include
libPath: /usr/local/lib
manPath: /usr/local/man

dn: software=ATLAS, hostname=dinah.cs.utk.edu, o=Grid
objectclass: GridSoftwareDeployment
software: ATLAS
hostname: dinah.cs.utk.edu
deployedBy: Jeremy Millar
includePath: /usr/local/include
libPath: /usr/local/lib
manPath: /usr/local/man
usageNotes: Libraries should be linked in the order -llapack -lcblas -lf77blas -latlas

6 Summary

In summary, theGIS needsto provide softwareandsoftwaredeploymentinformationto supportresourcealloca-
tion. Thesoftwareavailableonaresourceis at leastasimportantasits memoryor processorspeed.Theobjectclasses
definedin Section4 providebaselinesupportfor this information.
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